Materials: Dimethylaminoethyl methacrylate (DMAEMA) and Ethylene glycol dimethacrylate (EGDMA) were distilled under vacuum and stored at 4 o C before using. AIBN was recrystalized twice in 95% alcohol before use. All other regents were used as received. The silicon wafers (100) were cut into 20 mm×20 mm pieces, soaked in the mixture of 98% H 2 SO 4 /30% H 2 O 2 (volumetric ratio 7:3) for 20 min under boiling (caution: strong oxide), and then rinsed with deionized water several times, at last were dried with N 2 stream.
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Synthesis:
The titania sol was prepared according to reference [1] . Briefly, 4 ml tetrabutyl titanate was dissolved into 2 ml isopropanol (IPA) in a conical flask for 5 min. 0.21 g water and 17 μl concentrated HCl were mixed with 4 ml IPA for 5 min, then dipping the mixing solution into the above conical flask for about 10 min, and then stirring 12 h at room temperature. The copolymer was prepared by solution radical polymerization. In details, 4 ml DMAEMA, 800 μl EGDMA and 20 mg azobisisbutyronitrile were dissolved into 50 ml chloroform, the solution was bubbled with N 2 for 30 min and put into 60 o C oil for reacting 6 h. In order to get different thickness film, the titania sol was diluted by different volume of IPA and the polymer solution was diluted by different volume of chloroform before using.
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Preparation of the photonic hybrid films: The 1DPCs were fabricated by spin-coating the titania sol and the polymer precursor alternatively, both of titania sol and the polymer precursor were spin-coated at 3000 rpm for 60 s on silicon wafer.
The titania layer was baked at 100 o C for 10 min and the polymer layer was baked at 135 o C for 10 min. The first layer was polymer layer and the last layer was titania layer in all our experiments. The number of total layers of the hybrid film was 10. 
